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TCorresponding author :
jhseo@jbnu.ac.kr Abstract >> In this work, we report basic performance test results of a lab-scale

_ three phase alternative current (AC) arc plasma torch system for plasma gas re-
Eicies';’zd iﬁlﬁ?ﬂﬁéﬁz 5 forming applications. The suggested system primarily consists of three graphite
Accepted 15 February, 2023 electrodes inclined at 12.5° to the central axis, a @ 150 mm cylindrical gas path

and a three phase-60 Hz AC power supply. At air flow rate of 50 Lpm and arc cur-
rents of 100-175 A, test results revealed that plasma resistances were decreas-
ing from 1.08 Q to 0.53 Q with the increase of plasma power from 9.3 kW to
13.8 kW, causing the decrease of power factor and increase of the line voltages.
However, the injected air can be heated quickly up to the temperatures of
>1,200°C when injecting AC arc plasma powers of >10 kW.

Key words : Three phase AC arc plasma(34+ 1 = of 3 S2t X 0}), Plasma gas heating
(E2tA0F 7tA 7t9Q), Gas reforming(7t A 7| &), Turquoise hydrogen(%d
2 A),Plasma resistance(Z 2t X 0F H §)
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Fig. 1. A schematic of three phase arc plasma torch system o

consisting of three phase arc plasma torch, cylindrical gas
channel and reactor body to support both of plasma torch and
gas channel

Fig. 3. A circuit diagram for three phase arc plasma torch sys-
tem consisting of graphite electrodes, inductors and AC power

supply
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Fig. 2. A single line drawing of a three phase AC power supply for three phase arc plasma torch system
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Fig. 4. A unit drawing of three phase arc plasma torch. (1) ® 20
mm carbon electrode, (2) ceramic insulator, (3) flange and wa-
ter jacket, (4) electrical connection port, (5) carbon electrode
holder, and (6) linear motion guided actuator
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Table 1. Experimental conditions for performance test of a
three phase arc plasma torch system

Operation parameters Values
Plasma forming gases, Air (Lpm) 50
Reactor Inductance, L (mH) 2
Arc Current, Ly (A) 100, 125, 150, 175
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